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Abstract of JP5233592 

PURPOSE: To model the mutual engagement of completed 
assemblies and the distribution of tolerance setting by 
analyzing the distributed source of individual parts, modeling 
the distribution of individual parts obtained by the result and 
using distributed data of the individual parts. 
CONSTITUTION: The average &mu of the measured values 
of part function elements A to D and the standard distribution 
of the measured values of the parts function elements 
concerning a time depending average &mu are shifted not 
along with a fixed quantity across one producing run but 
along with the passage of time and the change of through 
put. The discrete values of the individual points x (i), y (i) and 
z (i) of each output distribution are decided through the use 
of these 'shifted' or 'adjusted' parameter groups by Monte 
Carlo simulation. The assembly final and mutual 
engagement F(x (i), y (i) and z (i)) is generated by combining 
the individual points x (i), y (i) and z (i) of output distribution 
at a second stage of Monte Carlo simulation. After then the 
static value of the individual assembly final and mutual 
engagement is compared with a producing specification. 
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[0 0 2 5] 6. T-b>7Vmfe 
3. 4 p pm*$©*(6^^iV>5«ie®fr&»&-r 

[0026] a. Mim&mmmjs. 

<kn«» iffi©-f >t>— &grt©s*7j-8rc<&s 

tg-e-r & r a *ja c r c t tfc s . 
[0027] ss^ft^jna, -flst^atc-rtf-s. 

[0 0 2 8] gSg&#3jtt, fi8DfiJJ)*«:tt3aSC^^ 

zfx^zLV-hi>mmtz>£5iz. mmakttftmte. x 

[0 0 2 9] b. 2mmYj>&#m 

mm* c, m&<D m \zT$&<Dmm<& 
[*i i] 

<r = T/3C. 

#*i-^£,*u4. mj]m&c,i)mm&mT\ztti,x& 
[0030] 2m?nJF^ffiffitt. siiie^its&fijfflL 

JP-^y MCB8-r-SXS^fiOTnS#Jt{CAnTV» 

[0031] c. &^2^iny^«^ 

[0 0 3 2] iOioailcoi^, AU— ^.fct^X 
^. <7 - Mt «fc o Tffi fig S n>5:#« 2 jfcft^ffi* 5^1/ 
T**. C<0^E^-Ctt. ±j2fiOBI»k!feiflJfflL,T, IS 
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[0 0 3 3] CiniC<fct3T, 2^»JP^ffi^65 i ;U«. 



(7) 

* -* [SI 2] 



^H¥5-2 3 3 5 9 2 



12 



F — (N. - 



Zp = 



i=l 



Kiel 3] 



F - 



Zp = 



E Ni Vt Bi 
1=1 



(T./3C,*) 9 + Z (T.,/3C.i) 8 

i=l 

[&14] 

10 



2 (T../3C) * 
i=l 



Zf = 



F - E (Ni 
1=1 



+ Wi ki Ti) Vi Bi 



£ 
l-l 

ttWJfiroaOv W. «->7 1- • ^ h;i/T*s. 
[0 034] d. 2 %Si¥;frffiK:a-sK ^xJt- 

[0 03 5] e. =e>y-tl)Vu^igx 

*7'J • (Mary E. Rowzee) *5«tV»J 

^Y-H -*-AX (Richard K. Holmes) S"Optimizi 
ng Component and Assembly Tolerancing", 1986- ASQC 
Quality Congress Transact ions CiiBiS£frVd*-5. 

[0036] *><ri3)vaftmt\*, mnkHitfMb 
Tm&te-v&z. ^6>^*;pa^*f«. us 

L-LSL©(5iai, <@*OfiBfl.^^«i:ICl^C0*6 

H&«B5Jrr* c t ic ±oTff fcns. s^Mcsasn 

[0 0 3 7] *>-r#^P#$TTtt> a»55^«f6*ffi 



(Tpi/3Ch) 2 

[0038] =E>9-ij)va»mtt. 2mmspjjm&m j $> 

[0 0 3 9] ^>^*^a^«ftt» ^J«T-fe>^U©iS 

[0040] f. &m->s. =l u—> a >#m 

50 SL.fc<fe«DTN6-3. dtxtt. fcifctf. *7>J • 

— Jte.fctf'J^^V— F • AX^"Op»imizingComponent 
and Assembly Tolerancirig", 1986- ASQC Qua I i ty Con 
gress Transact ions > ~?—{7 • & V-i £^f"Predicting 
Dimensional Variation In Complex Assemblies," Cade 
nee , Inly 1989, pp. 59-61*«fctT'Avoiding Assembly 
Misfits," Manufacturing Engineering , lune 1990, p 
p. 53-55fc§2*^nTV>5. 

[0041] gftv-s^-: >a>ftmomz\z. mm 

[0 0 4 2] 9>>S>HftRt» XA0JIM& IS® 

50 S. 
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CO 0 4 3] 5«?^-te»C<fcoT«fcSn*:£Sr>S:i • 
[0 0 4 4] H K (Wright) tt. AutoCAD >JU — X10 

[0 045] 7. BE#©gi&£^gg%fr%©:ftj« 
fEffW3ESl^l«3e^S©^<tt. «*©g8.S©SH»© 

Sli^SS5e*fttt, S&ft7-fc >:/ 'J 0 
[0 0 4 6] 20 

*©a?,a©*H8:©i®&#«ru *-©i§*#e,tt-5<s*© 

[0 0 4 7] #58HJ©te©B&<Hi> 7^>:7'Jl*J©<H* 
5. 

[0 0 4 8] #5fc?H©<fi©BM»* ; E>f*;i/DSS5* 

F (i) - P Cx (i) . y (1) 

*. -TfcfcS, ftffiFtt. TKWfiJfftAlCfc^T^* [»16] 

F (1) = F [x (1) . y (1) 



♦ ffifflWT, 7*>7Urt©fi*©# 1 ft©l$mft#fti5«l: 
[0 0 4 9] 

[i»s*«pft-r-2.&»©#a] *%?g©±ffi-e©fl&©B 
Wtt. ^^^©gisff^gK^ffiti^TSjssn 
g8s#a©asitegsi«<ttt, ^m^sre^vi. 
iss©sp^«i^>. ^-©sF^icii-r-sffi^wgpa©*^ 

©#«fc,!f©fii?£Mtt, iSii7>©K*fcttKifi7> 

^yTtDVO • ■>3al/—>3>OISt; 1 {@^©SBS# 

[0050] *ss9!fr<kn«, ^n&© r^? h ifc 
« riissj snt/^^-^ss. s©^e>^*jpd • 

•>3 3.1/->3>l:«ll/T, &Uij]ft1fi<Dm*0&x. 
( i ) > y ( i ) . z ( I ) 0MHIfiittr«. *® 

a. m*^©®*©^ (i) » y (i) , z (i) 

€tt*£fe«T. ®*©7-fe>:/U©gi&«*-&V>£# 
•€■©», e*©7-fe>:/y©Sl*H:»£V»©HSir 

[0 0 5 1] iftSC^aao^^^^n • j/Sak- 

T^/MbSnsXft-pfeS. Ftt. lSR©7-fe>^ 
•J©iB*©g&i&©^-8;#tffx, y. z©||ftF [x, 
y, z] T&S. 

[0 0 5 2] F©4M&BU ■FIE©P8Sc© ; E>7 1 *;Pn • 
[ftl 5] 

z (i) ] 



z (1) ] 



F (2) = F [x (2) , y (2) . z (2) ] 

• • • 

t 

F (i) = F [x (i) . y (i) . z (i ) ] 

• • ♦ t 

F (n) = F [x (n) . y <n) . z (n) ] 



[0 0 5 3] ^iScD^^rA^aSSffifflt^u 
t\z£iT. H*©g&ft©#*©iES$mbT-e©ifc* 
»Stt*ffi*©ffiiB©«-««:*7 r ;MfcU £fcffl*©a5 



50 



^z^sieeo^v^c^Htr •& c tares*. 

[0054] *aw©^E>7 l *;PDjsfeT?a:, &*S7"fc> 
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[0 0 5 5] *%^©*a ; e>5 L *Jl'D • t5*JMbi*T 
5al/- ->3 >T^7^Mt3ti;fdS*©g&i&©&£a» 

[0056] *mmm\zi&tt<Dmm*&m.'r 

[0 0 5 7] 



16 



^■5 2S ; e>xjj;UD • ->Sal/-->3 > 
4#ttSffl*.^-a-T, >y»J ©«H£ 

[0058] 

iSg©¥l%te^©¥J3£W-r£ll*©ffiiBifig©#-ft* 

p (i) - f [x (i 

fetch. COttmt. ESttAlCfcoT^^MbSn 



•♦^^wai^tttt, mmyxomiz. mm^rat^ju—zf 
©misled co«6tin^©^*©^bs#s:»cAns 

ft*. ft^Wlc r-> 7 H rpssj 3^.5. 
[0 0 5 9] 7-fe>^U 

70 3>K£fflLT. £tti2)#;lij©<@*©j&x (i). y 

(i) , z(i) ©ntftfiifc Burrs. -?•©&, tb*^ 

©S*©j«x (i) . y(I) . z(i) £ffl*-&*5tt 
T. ffii^©7 , ir>^'J©aiKtt«>-&V^#*. -?•©&, 
<@*<Z>7ir>^U©g»ra«>^©6S:§1-£. SiStt^t 

[0 0 6 0] Uttm^Sin^yT-fj )VU • ->5al/- 

rt^Hb^n^^ftT?**. Fta, ise©7-fe>^ 

»J©<B>«r(DS8ia©-+jS»ffix. y, z©H»F [x, 
20 y, z] 

[0 0 6 1] F©^«, TI3©Hft©^>x*;Pn • 

[ftl 7] 
)»y(i)»z(i)] 

[ftl 8] 



F(l) = F[x<l),y(l),z(l)] 
F (2) = F [x (2) . y (2) , z (2) ] 



F (I) - F [x (!) . y (i) . z (i) ] 



F (n) 



F [x (n) . y <n) , z (n) ] 



40 



[0 0 6 2] <H*©gB®A7;*— ^x, y, z©fiSt» 
^-©(@*©-9->yjHlx (l),y(i), z ( I ) IC 
tt, Sia5^*-©¥^tttiWfil5»*©SiP«ll!£f<Jffl-r 
<B^©a5,B©s9SS^*.©¥^ffi[*5J:^Sa«iS^*-©S 

[0 0 6 3] WltoW&misy h 
Jb2EUit«fc^(C. Si«)2^fiI^ffi^T^fflSnsi!ie<J 

&£u M.di \zmffift&<Dmm®&, usl^lsl 

[0 0 6 5] "ni:J:?T, 7>yA^at^>X;W-^ 

* K8t#tt©£i»&£. xig¥^©^tfts#«irAn«. 



*©^»&#J:CAnfc%©T*5. 
[ftl 9] 

w*ai = (USL - LSD /6C Pk 
fctffU M.D ttDifisaf*©^flMlll, USLttf93zB© 
»^©±[B, LSL»«&j£©#tf©Tlg-T?*£. 
[0 0 6 4] Hffi^© 3 ) 2 ^^ TIH©^#ffl[K^L. 

[ft2 0] 



(USL + LSD /2 

[0 0 6 6] mffjw^m^y h 
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= &«&<a + [v (c - 

[ft 2 2 J 

= (USL - LSL) /6C, 

[0 0 6 7] ©6g¥^ia->7 NTti. fifHS!W^¥^ffl-> 

[0 0 6 8] {@* (PgSfflWjfrfcroglJSft 
^fi^ffif It. «A#£ft«>SLftiEM#:flj£3iJS-r 

[0 0 6 9] 7±>7')&1HO±l8. 

[0 070] P 

if Type = DYNAMIC then 
Mean = (DSL + LSD/2 
Std_Dev = (USL - LSD/6C»i 
end-if 

if Type = STATIC then 
Mean = [(DSL + LSL)/2][l+V(l-(i/ak)] 
Std_Dev = (DSL - LSD/6C 
end-if 

Input_Variable[i] = Mean + Z * Std_Dev 
end-for 

end-for 
end-for 

Mean, Std_Dev. Co, Cpi*3<fctf 
end-for 

[0 0 7 1] ±l3<o^<Ha-HJ'^*n*A*^IStt. 

#«icAn&, &A^^st*fr*xetE* 

LSL #A#£ft<Z>*Mfr©TI® 
USL &AJ]&8.<Dft1fi<D±m 

Type sAASftc^^t-tn-en. ftiny-mm 

cr>->7h-*t"Dynamic(i(iW) "-Cab-S^'Static (»W) " 

Vector »^}->yb<om^\Z. ¥^<t*<IE:frfS]K-> 
7h3n-5 (Vector = 1) <Dri\ ftfjfaXZi'y hZtl* 
(Vector = -DCDA^^TaaS: 



* •* [$[2 1] 

C» fc > (USL - LSL) ] /2C, 

Mode l_Eq.nat ion S^E^l/jSlco^T, -£-©5££gf3: 
Expression_Evaluator (itIflMltB) 

Sample.Size &R^£fc£j££n£1*>:/Jt'a>ft 
[0 0 7 2] fflAgftte^ffiOT**. 
Inpnt.Variable &A*S»l:ont, fer£S*V5U-> 

:/;Lj&£##-rs*ft<a©?ii. 

if? Output.Variable S-ffl^gftKO^T. £j£3*U>1f-> 

:/;hft£fl^r-5*ft«<D?aj. 
[0 0 7 3] ±i2©jHH3-H-ett. T&v>mm$m.ifi 

i for;>— -hyy* 

Z St andard .Norma I _De v i a t e_Genera t or 

Mean »^»±TfS. TM%£ft*}Httftl6<D 

20 MX. (#«*«:«S6Kl) fcS^V>T^»Sn-5^©^ 

Std_Dev #lfjtf>±TIB. Xg|B*fe«fctX^*co 

(#65*fc«®iW) \zm-3^Titm.znzmi<Dm 
mmm. 

[0 0 7 4] ±m<DM®lZl-lziz£-3T%im2tlZJjik 

Tli, 2-D«og^;t~g 1 >sfiJfflUTViS. — #e>;i— 
[0 0 7 5] g«psiE«^*fie«ltgT?«. 5^> 

30 *mtm-?tz.u\z. 7>^Ai:Man«fi«3 
at. o c9 l < . mmmmmmt 1 v t># 

[0 0 7 6] 5Ci?««f£ii. P¥ffiLlC^*n-5&5£{Cj; 

[0077] z.mmmn-wmz's&'r^&j&iz* z. 
3>i?feo, $g i -r^-fe. wroaais 

Tttx (1) . y (i) , z (1) ®£M&«ff*L» f& 
2m-V\t7±>7')&&> tiS<r>m^-V\iF (x (i) , 
y (i) . z (i) ) SriWTS 
[0 0 7 8] Z\(Dt>7-tl )VU • ->SjxL— v-3 >OSB 

if Type = DYNAMIC then 
Mean = (DSL + LSD/2 
Std_Dev = (USL - LSD/6&1 
50 end-if 
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if Type = STATIC then 
Mean = [(USL + LSL)/2][l+V(l-a/CpO] 
StdJ)ev = (USL - LSL)/6Cp 
end-if 

mmmmmm (z> *£.m-z> 

Input_Variable[i] = Mean + Z * Std.Dev 
end-for 

^mtttmrz 10 

end-for 
end-for 

n*o 

Mean, Std.Dev, Cp, 

end-for 
[0 0 7 9] XilCDfg3j 

— NSBifcx, y, z S:#"r^^&a6iBTir>^U^SWc 

[0080] -f>u— hffiaR, #itti;:^£2n£&£ 

te&^&^F (x, y. z) 
fix, y, zl«n^*U 

[0 0 8 1] *55Wco^ft{c<tntf. ^>^;i/a - 

x, y, z©&IJ^^7^-^l:^^ts S«£ 

[0 0 8 2] a*0>4>V—h(D\*#>&K&fcK7* — 

ttftft^4»F (x, y, z) Chtt* {B 

*O-f>fl-M»©i#|0lx (I) , y <i) % 
z (i) ©fl*<D#-Y 



(11) #H^5- 2 3 3 5 9 2 

ckoTfT^bn^o JKD^E^M*, 3*7CCAD/CAM 

-f >-^-h6B^cD iS^Sx (i) . y (1) . z 
(i) 0«jM2ttfr»£2F (x (i) , y (i) , z 

(n) ) tftjrrs. £<oifc£te, qe>^*;vn-^5 

fiOiSIOfflx (i) . y (1) . z (i) <D®X(D 

[0 0 8 3] -t©«, i **»u -*>:/;i^ 

fSmnmxO'i >»— h«iB0>fflx (i) . y (i) , 
z (i) ©*n-6n*J:tf*T-fe>^ l J(COViT, ^> 

fflSTii>^UCD i #B<0fflCD^F (x, y, z) 
CD, »aiC3tl|Snfci|RtTIROlHl»^*a**«»* 

saw*. 

[0 0 84] *<D'&. n<BO*ft«a7-fe>^UO»© 

[00 8 5] i 

^^m<D2WL^>J-t})VU • y^al/-y3>H TIB 
<D 2 ^^j^^^Tlfit^ £ i«tT**. 
[0 0 8 6] mi_ 

Ml l £*MHaJ8^!y:/3 l fcdtrffl/hSWFEK/t 

1 JtOteArje^y H 1 3 JMBB»fy^3 l_b©l4 
A/«#-*3 3 BAtXf/'C? H 1 3 ;P 3 

3 £fir|lfci6-r*)rc&tf) 1 »©x y JIT- 

[0 0 8 7] ^4tC7jVr<J:5fc:, ftttA/feVly Hi 3 
«, xli [x (i) i, x (i) 2. x (i) », x 
(I) 4, x (1) s] h y [y (1) 1. y 
(1) 2, y (I) 3, y (I) 4, y (i) 5] \z£Z>- 

gftftTKi'X^-ra, mmz. 3 a 

xj^S [ x_ (i) 1, x^ (i) 2, x^ (i) 3, 

x (I) s] £. y mm Iz. (i) ip X. 
(i) 2, x U) 3, x Ci) 4, x (i) ■] JCJ:^— 

[0 0 8 8] H 4^*^51^ IW/JS^yFl 

(i) =x # . (i) -x., y*fp]tCTy D (i) =y # 0 

(i) -y*rctt?nT^2>*]mm*&z><. mmtz* \t 

[0 0 8 9] nfllKC. te/u£:2}>— 3 3 (^HBR^teM 
«. x^IpICTx, (i) =x*. (i) - 
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2L»< y^fcTy. (i) =x'° (i) -x«fc*^t*n 

[0 0 9 0] SiSj^M^Sfi^ i »g«>ttA/&r<9 
H 1 3 t\t/vt£tf-)l3 3©*f©ttSmtt. ^jSKJ; 

sns. -r&fc*, >2A>&/i9 h 1 3 ©-rn©<BTx 

(I) .MtfTy (i) . *, S5->Sal/">3>t 
ftSl, ttA>fc*#-^3 scomrofitTx^ (i) .SS.J: 10 
tfTy (i) fe'Slorot^fMn-^SaU 

— >3>-e8Wtu *■©&. sijro^e>^*;i/p • -/Sa 

[0 0 9 1] M2. 
0 5. 06, 0 7*5«fct;08tt, #589!©#&©«^III 

[(Tx(i). - JLx (1) „) a + 

17?0tJI;:2tLT<£^-f3„ -&Ote»i&@7(CiU WM 

«. MBJj&Jimmz* Cp = i. 2 7 4tc (1 =i. 

2 3 8T*5. £©ilSjftte, Cp^2. O^OCpkS 
1. 5i^5"6o"SftKtt4<?t&T*5. *H&V 
^HJ10 2ppm-CS5*«> Iinti, 3. 4ppmt 
H5"6 o"Xf&l"<)V$:}tZ>fr\zm%.T\,'>2>. #5£9i© 

[0 0 9 4] 2 g^E>^;fr^P&gig:fe©3&J8 

T«fflT?t*5. *&. itl*CAD/CAMxXfA> 50 
CIM (=i>\Zo.-*M&mm) ->X^AtUT9J©-> 

[0 0 9 5] #S93©#?*«> 2Kt>r*>0 • 

2©J;5l:, &ra«&#tt^9;*-*«n©#tei:*: 

\tK7*-?<D'Am&m\z&m-rzztwvzz>. Lit 
Wit. *&m<ojsm\z. 7±>7v<om&<z>mnimt 

^^7^-^. 0B&giSi©Jgiru *r^->^> 

\zmm?z>ztw?zz>. 

[0 0 9 6] 

4Et 3 f (D-d) 

p = 

[0 0 9 7] *^Hj©^gc^E>x*;i,n • ^JWfcSrc 
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•fe>^»JJC^LT4. 44 8N (1#>-F) 

[0 0 9 2] SlliS<H£LT. ^©fcfc^KttbTC: 
©nr*aj&&fc«fcoT5e£Sti-5*tt. *SCT#A6n 

[»2 4] fcfc'U f = (A+B) -C, P\$Mt$ 

(Ty (i). - Jjr ( i) n ) a 3 »' 

®)£;M£##rU ^e^wt-r*. *££2A-C. *>t- 

-^3>T^xJMb£nfcffl*©g&ift©ill'&ifcS. 
[0 0 9 8] #^©»SL^SIJS0iJfe«i:^t^LT* 
[0 0 9 9] 

m#sn3te*©&.B©##t£ ; t7 i ;Mbu <@*©sb.& 

[HHf©«ma:KW3 

[an ^e© 
i&ii©jBtt. ¥^s> wmm&za mmmmi ©ra& 

t UT©-?-©fili»©T(ll©ffi«*^'r0T*^. 

[02] *it-D r^a^j ic«fc^», ®ji7>©«oa]© 
¥^fiat^*^-riffi»t. isift7>©«©¥^<ai 
^^^•ria^©, 2o©gt«i^ftigi*j6-r0T* 

[03] ^ttt> rg^a^j c«ts, 0 2©-rnfc*fe 

[04] l^fc'/VyKt, ttA/fcVty Ktt««fe*ffl©l 
^©X-Y»^t, ^g^©^t^S3E»©«ISl* 
^tP. *SE^©^Sifc^S«rW^-rfc«&CffifflLfc« 

[05] *&w<DAmwttt&*mm-rz>fc.tb\z&mv 



-936— 



(13) 



5-233592 



23 

[0 6] m5<D7yXj-/3*??&mffi?Z>fr&\Z* 

[07] m5<07 7X±/3*??<D*:>y : -jj)l>U • > 
^ V— : ^ 3 CO titfl £ S <h & fc0T$ £>. 

[0 8] 0 5cD^rX^/3^^^cotf^a^^«S* 
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[«F^CDK^] 

1 1 WSL 

1 3 \*/vf*Ky K 

3 1 IMIHISyy^ 

3 3 Wu1*#—JI, 



ran 




+ 00 



-6 a -5<r -4 a* -3cr 



j- 68.26 X -»| 
-95.48 * 



-99.73 96 



- 89.993? « 



-99.999943 * 



oq oaaooan 4C 
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[03] 




[06] 









C P 


c pk 


E AM 


OWAMIC 


3000 ± 300 Nlmm 2 


1.33 


1.0 


t itifc 


STATIC, V = +1 


1.1 + 0.05 mm 


2.0. 


1.5 




STATIC, V = -1 


11.0 ± 0.13 mm 


2.0 


1.5 


d »69 


STATIC, V - +1 


7.6 + 0.13 mm 


2.0 


1.5 




STATIC, V = -1 


7.27 ± 0.05 mm 


2.0 


1.5 


a aaa ' 


DYNAMIC 


4.0 ± 0.02 mm 


1.5 


1.0 


B Hr» 


DYNAMIC 


3.7 ± 0.13 mm 


1.0 


0.5 
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4$B8¥5-2 3 3 5 9 2 



(i7] 



WW 




FT 


45 4\ 








AO DO 

. yy.oa 


291 7.9 


3695.7 


t [mm] 


1.112 


0.0083 


1.079 


1.142 


D [mm] 


10.968 


0.0217 


10.878 


11.051 


d [mm] 


7.633 


0.0213 


7.554 


7.708 


C [mm] 


7.258 
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(!) , y (i) . z (i) ©«i«®^^-rs. ^> 
m*o&y: (1) . y (i) . z (i) £&*£-:b-S- 
F ( i ) = F I x ( i ) 

F (I) = F tx (1) 

F (2) . = Fix (2) 
• • • . 

F (i) = F [x (!) 



F (n) = F tx (n) 

[0 0 0 4] 

1. m^mftrtytr- -J 

•T-5 Z. £ "b^»T. fti^tf. Ht;^'t77^A 
(Donald P. Seraphim) . P^JUF • (Ronald L 

asky) fiitffiH • U— (Che-Yo Li) Principle 
s of Electronic Packaging , McGraw-Hill Book Compan 
y, New York New York (1988) • h>?Y7 (Rao 
R. Tununala) £±#3.— i?> • 'JW->i77* (Eug 
ene J. Rymaszewski) 4I» Microelectronic Packaging 
Handbook . Van Nosterand Reinhold, New York, New Yo 
rk (1988)fcBE«^nTV»S. ZtlZOJCWt*. 

[ooo5] t77^ i*m&&zfbo-?7m&fcwtz> 

bTff^ns. ■*o||a=yM:tt, 



•* [ooo3] m*Lm?>.&&e>mvi\z#>&^#m^ mm. 

FfcioT^a^^MtSn-S. Ffi. ®/rcDS8S©-^ 
Ssttflix, y, z<DMftF [x, y, z] F© 

[«i] 



. y ( i ) . z ( i ) ] 
* [»2] 



y (1) . z ( 1 ) J 
y (2) . z (2) ] 



y ( i ) . z ( i ) ) 



y (n ) . z (n ) ] 

[0 0 0 6] ^-©m«[lHlgSl^-pe. ®&^,ft|yj:fcj;tf 

[0 0 0 7] 4>ft< tfc&S \r><DV^)Vifl 

&#-Ftt, d>fc< tt> 4 ^<D«Hg£SlfTT-S. mi 

fg2k:, I5l«&*-H«, teO(HlgSS3StC9#^«SfiEiK 
£g#f*. I3l:. »2K/1y$— yffcfcti ®K;*J 
- KHU SB 1 ft/^y ir—^i-ftt)*?^ ^*fctt*S?a. 

z.n*><D&&,\z\z. fttz\z. 3>^>+k stasia* 

[00 08] 2. %ggggE£giSftg 

T. )m>f)V OLP. Bakoglu) # Circoits. Interconn 
ections, and Packaging for VLSI , Add i son-Wesley Po 
blishing Co., Reading, Mass. (1990) p. 81 \ZJztl 
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mom^mt* 200 o^i:«8 0 %&-?±&-rz>^m 
[0009] rcofcfe, /w^— v>ras8#3itt, ->xt- 

mtia-rzt. mm^m 713.1*. nyz—&wnuMk9> 
a. ^&ifitM'h2nz>®m&m\ztt-rz>'£m&&-rs.-r 

frt< 

[0010] 3. T6 oj 

JKOKS© 1 0*t, T6 aj ©X>^r.7'J>^«kUJ 

3. 4ppm*at;Sfctl5. CtlB. SIRWfc-T 
^T©g&i&. -r/it>%. S/jfl©^©^^ £fc9 9 
9 9 9 6. 6fi©SBSdt. tt«ffi0C«8lgb^ltn«i^ 

[0 0 11] T6 aj 7^7^ Z.©ll*tC^af5lC 

at. g¥fcK,ft©fSSr:fc«fci*Kj§ i:g*js^-r-5Mff b 

m&mmz. ^mmizm^.t^m\zMvxm^u» 
n«fte>i\ r©aitxgf4, s«§£{t«s©4SBi*ifc# 

[0 0 12] ftSWCfls^Lx T6 oj 

A'J- (Mikel I. Harry) 43<fctf'J — if)V • X^jl?— 
r- (Reigle Stewart) M Six Sigma Mechanical Design 
Toleranclpg , Motorola, Inc., (1988) KfBScStlT 

z.<Dxm&3\m\z£.^i:*mmm\z-£#-r2>. 
r6oj ttt, mwAmmfcmwowibz. 

[0 0 13] 4. SSgrMffia 
tf. »jgtt«&i@^.2)^©S#W^«l*©th#«!:iE-© 

[0014] fisneo. *Ae9astt^ic*^<. 



[»3] 

N 

u = (E X.) /N 
i=l 

s, ¥^ffl*^©^a*fc«iaBi©Rffi, -r&*>t> rts 

[&4] 

N 

i7 = E (Xi-m) VN 

i=i 

© i #a©ffi®©S3^fii-e*2>. 

[0 0 15] IES#^©^H©31;T¥«lfia>6te5£ 
$nfc»©g^<B^£tlA) (*fc«-^n&jgitS«H) ir 
^*nae5»©Jt^tt, &^Mft^«**-e^:7*fc 
HSfC*tJ&€.nT^«. CC5J;5a^77©10*A 

D-^r/x^?- r-a>£3ifflu aicst. ci© 
mmmfvitm&gmiz, sfl-fc 

0ld^IE&iil5^©gipilll»t««itc^$nTV>5. ft^ 
©2^©g^d^xi tx a ©WKabS0«a(i. xitf>> 

^. na^WS^H© 6 8. 4%t)\ ¥^fil*^±l 
o (gip<g^) «I*U£*»3. IE^^S^ffl©9 5. 5 
¥^<S^S±2o«rtfc*D, JE%tft1fift$kmv> 
9 9.7 3 sp^fl^e-i 3 aJBWK&S. lEMft 

£>±4. 5 a©^fi!lira&2>. "~ 

[0016] 01 c*t"J:3fc» ^ffl^e ± l a ©«s 

[»5] 

(-la) £ X» £ (+lcr) 
— ^<a*^±2o©«aHiC*5S«>. «*ffl©9 
5. 4 6 *©^-S;*BB»dU ^JCioT^Sn*., 

[»6] 

( -2<r ) £ X, £ ( +2<r ) 
[0 0 17] itltt, T6 a J gtp©TT?tt, fctS-kf 

PSiuj©i£jatc#o t. 7 >raT¥J^iit*t 1 . 

^©3. 4ffl^tt*^ ^lC«fcoT^^6nS^tft«8B 
©WC*2)CtS3|£*b. 
[&7] 
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[0 0 18] /ff-^0«S«^5^T-5lE*S:^ii-r^ 
[&8] 

C. = (US L - LSD /6ff 
-£-©gB#0^-*fc®TI®T<& 

[0 0 19] c,t. -zrti&fem-rzm. USL. LS 

fa<StlT\s*2>. ffiSSUSL-LSLt. ± 3 a <Dj£#* 9 
a2lC^Sn^BiJ5nTViS. 
[0 0 2 0] mt>1S&C.&2. 0OSmEBICOV»Tfe 

tt-r*. ^na. tt«it@usL-LSL*t, 6a®M 

f5H0 2fSCD^^^T*-5Ci:*^i||c-r2.. 'n«, U 
J$fi*> 6 ± 3 a likto ©fSA OgBSOSAHW 2 ffiWOPC 

o*a^.5t^To^p»w^ffliT? r6oj &mmtL 
[0021] 5. gttffls®«sm»« 

[»9] 

C* = C, (1-k) 

[ffcl 03 

k = 

(USL - LSD / 2 
[0022] i&fH$¥*^i, 

bfcJS^. ¥i9<S*U. 5 <7(D->7 



f £ •< +4. 5a ) 

[0 0 2 3] 02O*fr2 r^sp^t^M^e. 1. 

ktt, |1. So 1/3 otftfc^O. 5T*0. Cpk 
tt. 1. 5 0T25-5. 
[0 0 2 4] iCWiOA'J-MtfXfaC-h^ 
S3lfflLfc0 3£#firr*<>:, -rn*t*'5«-&Tfe. @ 
* <D&S,<D 5 5-6o £g;t S Cfftfc 

nfc s F^fit*^4. 5 a *gAS) 3. 4pp 

•5. 

[00 2 5] 6. 7±>ZfVWt& 

3 . 4 p P mmmoxte u^jvt v> -5 «tgs# 

[00 26] a. %g&;ft£^a3fe 

fi&a-r^^ Asec-r c teas. 
[oo2 7] *sA#%7 s ^a. -aaKesic-r^s. 

[0028] mm&f¥m\*. mK>itit)&it\mm\z*g 

[0029] b. 2miW-jmftm 
[»i i] 

a = T/3C, 

»A9ic«iairr*fc"3nT, Sfsia^iTrs-ir 
[0030] 2mm^mm\t. mmmt>ft8.*mmv 
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[0031] c. &&2jjfn¥;fr«#flf 

raicK-r-sfi* vWR^m^tm <o-?n*%&\z xn-s 
fiia^ffi^flTwi^ra^fen^;!^-^^ hostess 



[0 0 3 3] eni'ioT. 2^fD^^«*7 ; ;Wi, 
[S»l 2] 



F- <N. - £ N,i) 

i=l 



Y.p = 



[&1 3] 



(T./3C, k ) 9 + £ (T../3C.) * 
i=l 

[*1 4] 



Z, = 



F - £ N 1 V i B • 
i=l 




£ (T-./3C..) 



F - £ (Ni + Wi ki Ti) Vi Bi 
i=] 



Zt = 



■ 

£ 

[0034] d. 2 m%w-imtz&-j< *=r)\> 
2fm^m\zmzs<^)itiik$s,ti>ii. «««ctt 

[0 0 3 5] e. jL>gftjkDMr 

• 9l>5*- (Mary E. Rowzee) tJ<fctf»J 
^•V-H • *-AX (Richard K. Holmes) <S"0ptimizi 
ng Component and Assembly Tolerancing", 1986- ASQC 

Quality Congress Transact ions t::iaiE3ftTfc>5. 

[0 0 3 6] t>T-*;vn^«fttt. «MsttW^7\»Wt 



[0037] *>?*jirD»ffTrtt. a»5B*«ffi*« 

[0 0 3 8] *>5r#^P#Wtt. 2flHOT;frtt&«re 

[0 0 3 9] ^>5r*;Pa»WB, SfiJ7t>^'JO« 
[0040] f. »>5al/-i ^3>a-flf 

— ^Jit/U^v— H • AX^'OptimizingComponent 
and Assembly Tolerancing", 1986- ASQC Quality Con 
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gress Transactions , V— i? • >7 U"f ^^"Predicting 
Dimensional Variation In Complex Assemblies." Cade 
nee . July 1989, pp. 59-61ii <fctf"Avoi ding Assembly 
Misfits," Manufacturing Engineering , June 1990, p 
p. 53-S5l;:!Ef(2ttTV>£. 
[0 041] $l->Sal/-: i/a>ftm<Dmz\t. JEM 

[0 0 4 2] 595?— ffitt. I&©JSM£. ISO 

#&KAn£ <h$H*l,T^S. C©#S^ 

Srfc fe^r-g-swcsf^sn-sjA^ »^is**t)fc & s n 

[0 0 4 3] 7fy-fflCJ:oti§Sn)5:fl>'Sa 
l>—\ > 3 >©fc5 lo©SgW, igitAf-i'MS 

[0 0 4 4] Mb (Wright) H. AutoCAD U'J-XIO 

tss->sa^hu ^&©^&gBi&7-fe> 

[0 045] 7. Kgg&jft4^jg%;frfe<Pftj& 
§E?¥©£S&&Mi*J&&a!©^<»> il*©S8.a©*tf»© 

«(c«H7 , -k>^u&ii«#«»«5 £ Mrr«. mail* 

[0 0 4 6] 

ffiAo^ftft'e^Misu ^©aBa©*)-^-*^ 

F ( i ) = F [x ( i ) 



•* [0 0 4 7] #?69l©fl&©Bl$«> T-k>^Ul*I<DS/r 

[0 0 4 8] #3gi5I©A&©Bf$tt, t^a/Haftas* 
ffifflLT, 7i*>:/yrt©ffl*©ffii&©l$IBtiH¥tt$i£ 
Xtx/lr-?? h4Sc#tt©*«r^S*»«f LTt^JWfc 

[0 0 4 9] 

[SIBS»Sfe-rsfciS>©¥S] *fg9!©±SI^©te©B 

»S#«©iR§r»«Bfcfitt, NfW^aTtt&Vi. 
ii(Sa>¥J$tt*. ^■©¥^iilcH-r-5fi'«r©«ft©*g 

©»«aif©jBi^tt»s. isit5>©m*fcttKjS5> 

T\Z7>y&\zgMk-rz. *mw<z>ijmz&.nix, mm 
<Df&m\zftv&m^&(Dz.<D&{tz^mzAnz>itv>. 

[0050] *%^ic<fcn«, c*i£© o^m 

5^3 iU— 5^3 >lC&J8LT. &m##:fr©PI*©J&x 
( 1 ) . y ( i ) . z ( i ) ©8Sff*<fi*ifejrr£.. *© 
ffl7J#;fij©ffi*©&x (i) » y (i) , z (I) 

stt*-&*>-e-t, e*©7ir>:/- , j©ai*tt»-'&v>si§ 
*. sjjgtt^tjtsrrs. 

[0 0 5 1] MSt^*-e6fi.© ; 6>^^a • ySal/- 

U©fi>«r©adi©^j*^x, y. z©H&F [x, 
y. z] T3fe£. 

[0 0 5 2] F ©#*&«> TIH©il»© J &>r-*JPo • 
5' 5 3. !✓— 5^ a >1C«J; -d S> flS. 
[*1 5] 



, y ( i ) . z ( i ) ] 
[Rl 6] 
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F < 1) = Fix (1)*. y tl) . z (1) 1 

F (2) = F [x (2) . y (2) . z (2) ] 

* * * » 

F(i) = F [x ( i ) . y (I ) . z (I ) ] 



F (n) = F [x (n) 

[0053] *&w<D&&*:>7-fijium*:&.m-rz>z. 

ttJ:^T, «*©6Bift©*HStog£#$rbT-£-©fct* 
[0 0 5 4] ^SSSHW^E^A^DSrCte. Si^7-fe> 

[0 0 5 5] ^SWcD^Kt^^JUn • ^E5*;Hfc«tT 

u *x;Hk-T5. -^©«, 3&2mm-v. 
5 3. i^— -> 3 ^-r-txJHbs nrcm* ©&.&©«-&> 

[0 0 5 6] *ss9j«, *wan«i-^#«)Piiiii*#fla-r 

[0 0 5 7] 



F(f) = F [x (i) , y (i) , z (!) ] 

fcfc*u zLoftmz. jtesttAK-fcoT^^wtsn x mis] 

F(l) = F [x (1) , y (1) . z (1 ) ] 
F (2) = Fix (2) . y (2) . z (2) ] 



. y (n) . z (n) ] 
* [0 0 5 8] &8»n=7*—9 

mmnw-mm^wmzm? ©8&.&ia&©#K 
^ifwas^fiitt, Sjt5>©ffltt, ^rK*fc«x;p-^ 

tttfr. ; e>f*;Vn • vSal/-i/3 >©(St', <@*© 

g^Mic ra/^M s&te rufflj s-ars. 

[0 0 5 91 7-fc>^'J 

tttmz&xwz, ens© r->7hj rgassj $ 

3>tfffllT. «-ffl*»^©<a«©j^x (i). y 

( i ) . z ( i ) ©fit8Ma&ifejrr.5. *©&. 

©<1*©j&x (i) . y(i) , z(i) *ffl*-&t>1t 
T, ffl*©7-fe>-^U©SiK«*i>-&V»S:»S. -^©&, 
<@*©7-fe>:/U©£*m«e>£^©iffiil-;£* SHStt«i 

[0 0 6 0] ffiSE^*fiP,ft© ; E>^*Jl'D • ->SjlU- 

»J©<B^©a5ift©^-j*^x. y, z©||ScF [x, 
y, z] T*<5V 

[0 0 6 1] F©^tt, TSHWWK©^ >r-#.JH3 • 
[»17] 



F ( i ) = F [ x ( i ) . y ( i ) . z ( i ) ] 



F (n) = F lx (n) . y (n) . z (n) ] 
[0 0 6 2] ^©SBS/X^-^x. y. z©fiti. -£-©<@* ©U->:/jHBx (i). y (i) 



z (i) \Z 
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[oo63] mm^-mm^y b 

±5iSbfcJ;5fc. «iW2SSl¥^«feT^ffl^n?.S!iW 
B&19] * 

Midi = 'AVfite = 

fcfc*u ft.ii \tmm&fr<D&i£{Mm, usl^lsl 
[0 0 6 5] rnicjroT. ^>?L>n&M J $>y.)V—7 

[0066] $m s v$m~>y b 

U.*> - ii«5tt + [V (C, - 

fcfcU Vtt. W-^m^y VOMfatmlTi/y b - 
b^TifeS. -^©&, *SCCa£oTg2PiS^S:thST 

[»2 2] 

u.di = (USL - LSD /6C, 

[0067] b-m, mmmttyeB®.-/ 

[0 0 6 8] <@-» ©8gfl©a-:frg>£j5E 

[00691 7t 'J #*&©*&£ 

[0 0 7 0] SUKJ-K 

for each Input.Variable 
if Type = DYNAMIC then 
Mean = (USL + LSD/2 
Std_Dev = (USL - LSD/6C1 
end-if 

if Type = STATIC then 

Mean = [(USL + LSL)/2][1+V(l-C,/Ct)] 

Std_Dev = (USL - LSD/6C 

end-lf 

for 1=1 to Sample.Size 

Input_Variable[i] = Mean + Z * Std_Dev 
end- for 



a. a, = (USL - LSD /6C„ 

[0 0 6 4] gaas^*«¥^fia«, Tiew&fMsicgsL- 

[»2 0] 



USL + LSD /2 

tejurrn&^&zAtiz, &©•? 

[»2 1] 



CJ (USL - LSD ) /2C, 
for each Model .Equation 
for 1=1 to Sample.Size 

end- for 
end-for 

for each Output.Variable 
Mean, Std.Dev, C, Ciis&Zfi 
*B83s©«i£«I£trirr* 
end-for 

[0 0 7 1] h|B©«<H3-Kfc^*n.5A*38fctt. 

c» &\jjmmzM-rz>x.nmi3 

C»i ¥i5«£&f*tea>S£te£1*S£iS©^£ 

LSL £A#*&©#*p-©TIE 
USL #A*^S©»*W±IS 
Type #A*3EScfc^^T^-n^n, 
^<t©->7 h*t"Dynamic(ftW) "T*^^"stattc (# 

W) 

Vector i»->7hffl^l:, ^flt*SiE75lRl 

b^ttZ (Vector = 1) ©*>. ^7JfSltr->7 h£ 
n-5 (Vector = -l)©j4»£*fg?& 
Model_Eq.uation S-^^jSIC^T. -^©iCS^fS: 
^J. CCSte, Expression_Evaluator (JCffflMKIi) 

Sample.Size &&z:t\Z±f&2tlZ>-y->y*)V<D». 
[0 0 7 2] ffl^RBiJcWSD-rfeS. 
Input.Variable S-ATJ^&C^-C MSn5t> 

:7Vi^£#frrss*igc«©?ij. 

Output.Variable S-ttiTJ^fSKr^T, £j£3n*1J-> 
[0 0 7 3] ±IH©S8^3-H-ett. TiS©J§F?r£&a< 
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Z StaDdard_Normal_Deviate_Generator 
Mean »ft©±Ti. Igfg;fJ*5<i:tf#*J© 

mm. 

Std_Dev #:flf©±TfB. XgfBAfc.fclW)*© 

MX. (»M*fcWSSM) K£^Ttr3¥3ns#:fr©tg 
*PHglt. 

[0 0 7 4] ±K©tg©3-FfcJ:oTiei££n3;fr}£ 
[0 0 7 5] gi?IE#«l££fi£«lfri?ra, ^> 

oi:§k, mwmmmm& 1 i-^ l v># 

[0 0 7 6] jSfffatStm, P¥fflUw^*n£&5S;fcJ; 

[0 0 7 7] CQ^ZI— FTtttCVft'T'CfrAtt. C 

T?f±x (i) . y (1) , z (1) <E>£-**IFffU ft 
2a-CttT-fe>yj#tt, WoaHTttF (x (i) , 
y ( i ) . z ( i ) ) S5W5r£T»5. 
[0 0 7 8] ufflt>r*^n • i/Si|/->a ><£>Sg 

for each Input .Variable 
if Type = DYNAMIC then 
Mean = (USL + LSD/2 
Std_Dev = (USL - LSL)/6C»i 
end- if 

if Type = STATIC then 

Mean = [(USL + LSL)/2][1+V(l-G>/Ci)] 

Stdjtev = (USL - LSD/6C 

end-if 

for i=l to Sample_Size 

Input_Variable[i] = Mean + Z * Std.Dev 
end- for 

for each Mode I .Equation 



• for 1*1 to Sample.Size 

end-for 
end-for 

ns. 

for each Output.Var iable 
Mean, Std_Dev. Cp, Ck&ZZf 

end-for 

[0079] xmv>te.m. 

*^w© 2 a* >Ti3)vuu±L'&m7SL'fe>5m\^ -r >-» 

-Fgefix, y. z *W-r^Se5iP n T-fe>^'J©ffi3i 

A-rs^iBII5IK^>>y©li>^ lHlK*-HifcttllISS 

[0 0 8 0] >-9— MBiSli. «ii8Ki8!j££n75:ffl.L£ 
tt»^Wfi«F (x, y, z) ©«BHl*lTi8!g. If A. 

b&tttxtf ttit2^ >-y— hS5 
ax. y. ztt^n^n. «s&-&^ft^^^- ; $'»s 

[0 0 8 1] *56W©^jiicj:n«, =e>^i3)Vo • 

ffi©®*©-f >U— FSBfix. y. z ICttUTfeBSn 
5. -Ttefc)^. fi-f>-9— hKAx, y> zlC^vf. 
i = 1 6"U->^A*n ^6 >x*Jl>a • v-5 a. V- 

wa-^fc^-r*. coMit. ®*©-f>-y— hffia 

x. y, zW&lZeb&^mZ/^t-tHz^T. fiii 
ig*fc«fct>T£*;*ns±l®<hTI®©WT. ^fitt^E- 

[0082] ffl^w-f >-y— h©tt«e>-&v»ft^7^- 

tlftg^^gF (x, y, z) ££j£-r*. dtltt. IS 
*©-f >?- r-eca© ISB©iHx (i) . y (i) . 
z (1) ©B*©&-f >-tf— FB5ift©2SlSftS-tt«>-&V> 
ft!^ 7 ;* ©gfiSJgS fr ^E^MC A* "T * Ctl: 
<toTff*3n-5. ^©^E^Hiv 3 ^tTtCAD/ CAM 

^^trjzvj. -t-©^, i #B©7 , -fe>:/y© ; fc7\>i'£ 

ffifflLT. l#a©<S>«r©^ae6iB7 , i:>^'J©<l^© 
-f>1r-hgSS© i SB©i»x (i) . y (i) . z 
(i) e>Hitt»^>^F (x (i) , y (i) . z 
(n) ) fcilijrr-S. £©&£«:, ^>-^*;wn • ->5 
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fl,(Di#@(Offlx (i) . y (i) . z (i) ©|@*<D 

[0 0 8 3] -e-oat i £it#u -y->^;^ 

fmi*j0><@*«D-Y>-y— he5,a©«Lx (d . y (i) , 

J I/O •y^a lx— ~> a ><D<SS<&fi6ffl LT. n<@<0#& 
S6aT-t>^'J (O I #B©a©^iF (x. y. z) 

[0 0 8 4] nPW^ISaSiBrT-fe^^Uroiffi© 

* ©fiBAiSS^uifr t -5. 

[0 0 8 5] i 

*%iO 2 It >f *JH3 • ->S a W->a >li, TUB 
[0 0 8 6] 

ski i tmm\Bin7-y73 lt^tm^mmnm/^ 
yjr-yi©ii*tfc H4fc*r. 04 Ki4, ski 

1 ±0>ttA.]E/'<S' H 1 3 t. jKHSK^y^S lJbOtt 

aj&j*— ;i*3 3a«. k^aw h i 3 t\*A,f£tf— ;u3 
3 sfigft^-r^rcjexD i *tox yte^ t*i:*snt 

[ (Tx (i) . - 1*J£. ( i ) „) a + 

5aU->3>fci^T«^n, tl-5. T 

fcfcS. IW/«AyFl 3©fn©ITx (i) 
tfTy (1) . £, »5->5aW—>3>T^)IU ti 
hj1S.#-)VZ 3 <D-rn©fflXJL (i) ■ 33i;tXTy 
( i ) . *T5 1 't?Of >■?•"* ;PD • ->5 zjl V—i/3 

y-c&MV* M«ve>T-#-H'n • jlW— ^ 

[0 0 9 1] W2_ 
•fe>y»J tjt#LT4. 4 4 8N 

[0 0 9 2] aiififfittUT. m^Ott&izMLTZ. 
[SSC 2 4] 



[0 0 8 7] 04C^-TJ:5»C, &«>k*:A< y H 1 3 
«. x£g [x (i) », x (1) j. x (i) », x 
( !) 4, x (i) 5 ] t y|g [y (!) *. y 
(i) », y (i) a, y (i) 4, y (i) 6 ] K«fc£- 
8Wfc7Fl"X**-r*. I^^IC. &tt^£#-Jl/3 3 
14. xffig? [x (i) i, X. (i) a. X_ (i) a, x_ 
(i) I, jl (l) »3 £y&n Ci (i) i, X 
(i) i, _y_ (i) X (i) «. VI (i) «3 C«t5- 

[0 0 8 8] 04lC^-r«fcp«C. l^fi/WHl 

3(D*4>«>SiiS£>ttgf4, x:£ftl::Tx. 
(i) =x*. (i) -x.. y^lSjlCTy. (i) =y*. 

(i) -y*fcirrtiT^z,nim&&$>z>. pmkic. \t 

[0 0 8 9] W»t, »4A>fc*sJ?-;V3 3CD*BS«&B 
14. &f*<a*>&. x^IpIIcTx. (i) = jl'. (i) - 
x,. y^tSltCTy, (1) =^r*. (i) -y*rdWm 

[0 0 9 0] ^fST^W^S**^, i tlOH^ffny 

Hi 3 tttA>*£#-;i/3 3 ©**»ffiB-rntt. ^tc«fc 

[»2 3] 

(Ty (i) „ - li(l).) '] l " 

4F. t 3 f (D-d) 

p = 

D a 

itfc'L-. f = (A + B) -C. P\3.mt8tl, E\*y 

HI. ABX^'J>y • A^^>^0»S. BKHIK^- 
[0 0 9 3] STf*<0lSJ|tttie$H6lC^-r. ^tC. 

AS08t;^t. ^©^*«c«tn«, 

«. Cp = 1 . 2 7 4<LC»= 1. 2 3 87*5. 

0»?C>gl. 5tH5"6o"I 
ttl:tt4<^t»Tiib3. ^fiBW"<;H41 0 2 p pmT 
*5*t. cn(4. 3. 4ppmtH'5"6ff , ^|i|5^ 

[0094] 2^>^;pp^aagg>jaffl 

Tffifflt?€r-5. un£CAD/CAM->7fA. 
CIM (3>tf3.-^iK-&Sji) ->X?A«tLTSiJ©-> 
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CO 0 9 5] *55^©^fttt. 28 ; 6>f*Jl'D • >H 

[0096] ytzmo^y'r-tDvum-c^ &»7-fe> 
[0097] *f6BJ©#»*>x*;i^n • «5*JHfc&-7 



[0 0 9 8] 4#^<D#*UV^!S«f9*«fc^lcKL.T* 
[0 0 9 9] 



>#A h>. 5X?;yy-7ta- 40 
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